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Future SBG Observables:

Supporting Applications for Societal Benefits

NASA Applied Sciences Program Mission Statement

Advance the realization of societal and economic benefits from NASA 
Earth science by identifying societal needs, conducting applied 
research and development, and collaborating with application 
developers and users.

Apply Earth observations to improve and develop decision-making 

activities and enable transition and adoption by public- and/or private-

sector organization(s) for sustained use in decision making and services 

to end users in the areas of public health and air quality.
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Societal Benefits



NATIONAL STRATEGY FOR CIVIL EARTH OBSERVATIONS
2013/2014
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Tier 1
Based on results of the EOA, the following measurement groups support a majority of the societal themes.
These measurement groups represent the highest priority measurements in the category of sustained 
observations for public services. They are listed below in priority order.

1) Weather and seasonal climate monitoring and prediction
2) Dynamic land-surface monitoring and characterization 
3) Elevation and geo-location 
4) Water level and flow

Tier 2
The following measurement groups are identified based on the remaining high-impact observing systems
identified in the EOA. These measurement classes are of next-highest priority and importance in the
category of sustained observations for public services.

1) Ecosystem and biodiversity resource surveys for terrestrial, freshwater, and marine ecosystems
2) Environmental-quality monitoring, specifically disease-vector surveillance, water quality, and AQ
3) Geo-hazard monitoring for earthquakes, volcanoes, landslides, regional and local subsidence
4) Space-weather 



Applications Policy
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Applications Guidelines by Phase
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ISS
ü ECOSTRESS
ü DESIS
ü GEDI

(EMIT) Airborne data

Hyperion
11/21/2000 to 2/22/2017

Big Data and Deep Learning + Intelligent 
Payload Module (IPM)= ???



ATLAS Emissivity10m Salt Lake City Sept 1998 2.5 m Georgia Farm
May 2000 11,14,13
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Comarazamy, Daniel E, Jorge E Gonz‡lez, Jeffrey C Luvall, Douglas L Rickman, and Robert D Bornstein. 2013. 
“Climate Impacts of Land-Cover and Land-Use Changes in Tropical Islands Under Conditions of Global Climate 
Change.”Journal of Climate 26 (5): 1535–50. doi:10.1175/JCLI-D-12-00087.



Environmental	Surveillance	and	
Monitoring	System

Robert	J.	Novak,	PhD
University	of	South	Florida
College	of	Public	Health

Department	of	Global	Health



Plasmodium falciparum is a protozoan parasite, one of the 
species of Plasmodium that cause malaria in humans.
(P. vivax was also present in Cambodia)



Key Input Elements of the Cyber System Platform.
Community Based = Evidence Based Data

Entomological Data Menu
Adult Density
Indoor Biting Collections
EIR 
Larval Abundance
Aquatic habitats
Habitat productivity

Family Information Menu
House location
House type
Children
Animals
Roof type
Cell phone number

Parasitology Data Menu
Thick smear
plasmodium type
therapy

Environmental Data Menu
flood pattern
shade
containers
water sources 

Personal Protection Menu
bed nets
usage
types
location

Mosquito Control Menu
indoor type
outdoor
timing

A single location multiple data menu system

0.6m QuickBird
Image with digitized grid
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Villages within Rattanakiri, Cambodia, 
in Comparison to Elevation

-

Sources: United States Geological Survey, DIVA-GIS, Google Earth
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1.		To	develop	an	“off	the	shelf”	user	friendly	Product	for	“Environmental	Surveillance	and	

Monitoring	using	GIS,	remote	sensing	technologies,	providing	for	the	basic	elements	

applicable	to	multiple	landscapes	and	geographic	areas	(global)	to	provide	near	real	time	

information	for	decision	makers	at	all	levels	of	Government	and	malaria	control	operations.		

2.		The	Product	will	provide	the	means	for	overlaying	a	measured	and	changeable	grid	for	

enhance	logistics	for	surveillance	and	sampling	from	high	resolution	satellite	data	and	the	

ability	to	create	associated	data	files	to	specific	areas	of	concern.	

3.		The	product	will	also	provide	a	user	friendly	means	to	identify	and	monitor	aquatic	and	

terrestrial	mosquito	habitats	and	create	“unique	habitat	signature”	for	Anopheles	species	

(habitat	signatures	to	locate	new	and	unknown	habitats.			

4.		The	Product	will	also	provide	“user	friendly”	means	to	create	digital	elevation,	climate	and	

vegetation	models	to	locate	and	monitor	areas	of	concern	for	malaria	transmission.			

5.		The	Product	using	remote	sensing	technology	provides	the	means	to	detect	plums	of	CO2	and	

ammonia	in	20	to	60	cm2	units	to	locate	areas	of	high	attractive	risk	to	human	hosts.			

6.		The	product	will	include	open	data	architecture	to	accommodate	multiple	users	and	

databases.		

7.		This	new	signature	ability	is	combined	with	UAV	(Drone)	technology	developed	for	mosquito	

surveillance	and	control	to	fine-tune	habitat	signatures	regarding	temporal	habitat	variations.	

	

DELIVERABLES



What is DEVELOP?

DEVELOP addresses environmental and public policy issues through interdisciplinary feasibility 
studies that apply the lens of NASA Earth observations to community concerns around the 
globe. Bridging the gap between NASA Earth Science and society, DEVELOP projects build 
capacity in both participants and partner organizations to better prepare them to address 
the challenges that face our society and future generations. 

NASA Earth Science DEVELOP Decision Makers



Alabama – Marshall Portfolio
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DEVELOP Projects May Have Significant Societal Impacts
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These coordinates of village locations, as well as other environmental parameters, were used in a 
Suitability Model to estimate the probability of a village being located there (Figure 7). This process 
yielded results with a cross-validation accuracy of 76%, a cross-validation correlation of 0.6, and a 
significance of less than 0.01. 

Figure 7: Probable village locations estimated based on the environmental 
factors corresponding to the villages 

Utilizing NASA Earth Observations to 
Locate Remote Yanomami Villages in 
the Alto Orinoco Municipality for 
Targeted Eradication of River 
Blindness Disease 

NASA Goddard Space Flight 
Center/NASA Marshall Space Flight 

Center/Wise County 
Summer 2015 



HyspIRI Application TM
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Developing an Applied Science traceability matrix that is 
defensible and measurable in conjunction with the Science 

Traceability Matrix

Characterize 
the problem 
space or the 

baseline

Your 
hypothesis 

and objective.  

• What are the characteristics of your 
application’s current information product(s):
• Variable
• Temporal
• Spatial
• Units
• Geographic domain

• How is the information currently used?

• How would you evaluate the 
complementarity or the utility of your 
proposed work versus the baseline?

• How does your proposed work improve 
upon that baseline?

Science and 
Applications 
Traceability 

Matrix

• Define your (Applied) Science Question and 
Objective

• Document your observables and their 
requirements and make the case that they 
can be used to address the 
hypotheses/objectives



Developing an SATM

Characterize 
the problem 
space or the 

baseline

Your 
hypothesis 

and objective.  

• What are the characteristics of your 
application’s current information product(s):
• Variable
• Temporal
• Spatial
• Units
• Geographic domain

• How is the information currently used?

• How would you evaluate the 
complementarity or the utility of your 
proposed work versus the baseline?

• How does your proposed work improve 
upon that baseline?

Science and 
Applications 
Traceability 

Matrix

• Define your (Applied) Science Question and 
Objective

• Document your observables and their 
requirements and make the case that they 
can be used to address the 
hypotheses/objectives

Add sample text describe each category – start with 

baseline and hypothesis/objective



Developing an SATM

Characterize 
the problem 
space or the 

baseline

Your 
hypothesis 

and objective.  

• What are the characteristics of your 
application’s current information product(s):
• Variable
• Temporal
• Spatial
• Units
• Geographic domain

• How is the information currently used?

• How would you evaluate the 
complementarity or the utility of your 
proposed work versus the baseline?

• How does your proposed work improve 
upon that baseline?

Science and 
Applications 
Traceability 

Matrix

• Define your (Applied) Science Question and 
Objective

• Document your observables and their 
requirements and make the case that they 
can be used to address the 
hypotheses/objectives

Example

Heat Index (0-1) based on daily weather 
forecasts over County region.  Spatial 
resolution TBC.  

Information is used to for county level 
emergency response to heat waves and 
planning of resources (cooling stations, 
hospital surveillance for heat stress-
related conditions)

Determine utility of HVI (proposed RS-
based product) versus the standard Heat 
Index for assessing heat wave impacts in X 
County.  

HVI is better correlated with heat-related 
stress conditions reported at hospitals. 

See 
table on 
next 
page.



DS Designated Observables (DOs) Surface Biology and Geology (SBG)
Science – Applications Traceability Matrix Example

Science / 
Applied 
Science 
Question

Science / 
Applied Science 
Objective(s)

Partners Partner Data 
Baseline

Physical 
Parameters Observables Requirements

Anticipated 
/ Desired 
Capability

Mission 
Functional 
Requirements

DS Reference

What area 
within an 

urban region 
are most 

impacted or 
vulnerable to 
heat stress?

AS-I.  
Determine 
areas with 
highest rates of 
intensity of 
heat stress / 
urban heat 
island for XXXX 
dates.

Public Health 
County
Water and Power 
Utilities

X weather 
stations in ABC 

County.  
Historical daily 

weather station 
data, minimal 

geospatial 
datasets.  ? 

Optimally, LST with 
uncertainty XYZ, 
with spatial ABC 
resolution and DEF 
temporal 
resolution for GHI 
years.

Optimally, LST 
with 
uncertainty 
XYZ, with 
spatial ABC 
resolution and 
DEF temporal 
resolution for 
GHI years.

pixel size, 
swath width, 
wavelength 
range, 
dynamic 
range, NEDT 
at sensor

Need to have 
coverage of LA 
County Region.  
-- LAC Region 
is in the XYZ 
orbit.

W-2, W-3

AS-II
Determine 
differences in 
heat stress as 
determined by 
HI vs HVI

Public Health 
County
Water and Power 
Utilities

Spatial Resolution, 
Temporal 
Resolution, Spatial 
Coverage, 
Uncertainty

Spatial 
Resolution, 
Temporal 
Resolution, 
Spatial 
Coverage, 
Uncertainty

Heat wave info 
is determined 
daily by X 
weather 
stations.  XYZ 
instrument will 
fill spatial gaps 
on days data 
are available.  

AS-III.  
Determine  
urban heat 
island and 
vulnerability 
climatology 
data over 15 
years to inform 
long term 
planning 
metrics to 
mitigate 
impacts of heat 
stress

City or County 
Planning

Urban 
vegetation (?)


